rods, are subcultured to rabbit serum broth. These cultures are then examined for turbidity, bipolarity in L6fRer's methylene blue stain, acid agglutination optimum, and agglutination by specific anti-D serum.
Type G in Normal Rabbits.
In the same series of twenty-nine animals, four nasal swabs yielded plates heavily seeded with colonies exactly resembling those of the mutant G form. I These colonies were translucent and of faintly bluish tinge, exhibited no fluorescence with artificial light, and had slightly irregular borders.
They were fished into serum broth and yielded the granular sedimenting growth characteristic of Microbe G, rabbit septicemia bacillus. The organisms were minute, non-motile, coccoid bacilli, growing singly or in pairs. In hanging drop, fresh preparation, they exhibited the typical shadows at the poles. L6itter's methylene blue demonstrated their bipolarity. These results justified more minute examination, since it would be importanl; to find out whether Type G, up till now observed only as a mutant from Type D, under cultural conditions, occurred naturally in the animal body. Experiment 1. Acid Agglutination Optimum of Suspected Type G.--Organisms from a suspected Type G colony were planted in serum broth, and the 16 hour granular culture that resulted was washed four times and finally suspended • in distilled water. 1 cc. quantities of this suspension were then mixed with 1 cc.
of buffer solution of different hydrogen ion concentrations. The buffer solution used was glycocoll-Na aeetate-Na2HPO4, ~ concentration. Incubation 43°C. for 14 hours. The result is recorded in Table I .
The broad zone of hydrogen ion concentration over which agglutination took place is characteristic of Type G recovered from the 1 De Kruif, P. H., J. Exp. Med., 1922, xxxv, 561. animal body in artificial infections. 2 The agglutination reaction by specific serum was next attempted.
Experiment 2. Agglutination of Suspected Type G by Rabbit Serum > D.--
It has been observed in a preceding paper s that Types D and G show antigenic community, and that inoculation with Type D results in a slightly stronger agghitinin response than that following injection of Type G. Rabbit serum anti-D was therefore used in this experiment. Observation of Table I shows that marked agglutination of the suspected organism occurs at pH 6.0. This fact makes it impossible to perform the agglutination reaction with 0.85 per cent NaCI dilutions of serum~ since these would cause agglutination of the organism in dilutions no longer protected by the buffer action of the serum. It is apparent that, in a series of dilutions of serum with 0.85 per cent NaC1, the pH would vary from 7.4 in the concentrated, to 5.8--6.0 in the high dilutions. 
Agglutimation of Suspected Type G by Anti-D Immune Serum.
Agglutination.
Serum.
Control.
Rabb~t~e,~m,a-ti-D ..... I c" [ c" I c" I++1 --I --I --I --I --[ --~o~rabbit~um ..... J++l +l +l-I --I --I -I -I --I --
The immune serum for this test was therefore diluted in glycocoll-Na acetate, Na2HPO4 buffer, pH 7.1. This insured the occurrence of a hydrogen ion concentration at which suspensions of the suspected organism were stable. The results of the agglutination test are given in Table II . Incubation, as usual, at 43"C. for 14 hours.
This experiment and other similar ones definitely identify the suspected organism as a member of the rabbit septicemia group. It remained to test its virulence on intrapleural injection into rabbits.
Experiment 3. Lack of Virulence of Suspected Type G.--A 6 hour serum broth
culture of the suspected organism was carefully shaken up to secure uniform distribution of dumps, diluted to S × I0 -s cc. in broth. Amounts equivalent to 0.05 and 0.1 cc. of the original culture were inoculated intrapleurally into young rabbits of 600 gin. weight. No untoward result was discovered, although the animals were kept under observation for more than 30 days. This lack of virulence confirms the suspicion of the identity of this organism with the mutant G forms. Subsequent examination of supposedly normal adult rabbits has revealed a fair proportion as carriers of this organism, which conforms in every characteristic to the G type arising from Type D by mutation in culture.
Experiment 4. Virulence of Type D Isolated from Nasal Mucous Membranes of Normal Rabbits.--It has been remarked in a preceding paragraph that fifteen out of twenty-nine rabbits of the normal stock were found to harbor typical Microbe D. It was considered of interest to test the virulence of these organisms, since that of strains arising from fatal bronchopneumonias is invariably high. 1'3 A Type D culture obtained from Rabbit 1 was accordingly seeded into 10 per cent rabbit serum broth and the virulence of the resulting 6 hour culture tested by intrapleural injection into young rabbits of 600 gin. weight. The technique of the test was identical with that described in a preceding paper? The result is recorded in Table III . 
Virulence of Type D Isolated from Mucous Membranes of Apparently Healey
Rabbits.
Rabbit
No.
Weoi~bt rabbit.
gm.
5O5
610 610
6OO
Age of culture.
hrs.
6
Amount injected intrapleuraUy.
¢C.
1 X 10 -6 1 × 10 4 1 X 10 -4 1 X 10 -3
Reset.
Died in 36 hrs. This observation is of fundamental importance in the epidemiological study of the bronchopneumonia of rabbits caused by the rabbit septicemia bacillus. It is clear that these animals may harbor on the nasal mucous membrane organisms which display a virulence, by intrapleural test, equal to that of strains recovered from fatal infections. It would appear, from this and other considerations to be revealed in later communications, that there is no strict relation-ship between intrapleural virulence and invasibility occurring in natural infections. In a word, some resistance-lowering factor must be present to enable the virulent organism to produce the fatal bronchopneumonia.
A gglutinins in the Blood of Rabbits Naturally Infected with Types D and G.
Since it is possible for rabbits to harbor highly virulent Type D organisms on the nasal mucous membrane, and remain for a long time without signs of disease, it was considered important to discover whether the blood showed any evidence of immune substances against the rabbit septicemia bacillus. t The titer of the serum is read as the smallest amount causing complete agglutination of Microbe G.
Experiment 5. Relation between Agglutiomtion Titer and Presence of Types D and G on the Nasal Mucous
Membrane.--The method chosen was that described in Experiment 2. Four times washed Type G, suspended in distilled water, was tested against the suspected serum, diluted with buffer (glycocoU-Na acetateNai HPO4), pH 7.1. This method was chosen because, first, Type G is far more sensitive to rabbit septicemia agglutinlns than is Type D; second, because at this pH, Type G shows itself to be perfectly stable and amenable therefore to agglutination test. Type 13 present.* < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 1:80 1:40 < 1:10 1:80 1:40 < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 < 1:10 * Type D had been present for only 4 days. The animal was demonstrated to be D-and G-free for at least 2 months previous to the infection, which occurred by direct contact.
The blood was drawn from the hearts of the animals under test. The serum was diluted 1:I0 in the above named buffer and then by 2's to 1:320. I cc. of each dilution was mixed with Icc. of Type G suspension--incubation at 43°C. for 14 hours. The results are summarized in Tables IV and V. Further experiments of a sirnilar nature are summarized in Table   V . In all cases the finding "Type D or G not present" was entered after three successive streakings on serum agar plates of mucous membrane swabs, made at 5 day intervals.
The experiments summarized in Tables IV and V show that the presence of Type D or G, bacillus of rabbit septicemia, on the nasal mucous membranes of rabbits is accompanied by distinct evidence of specific agglutinins in the blood.
Excepting in one case (Rabbit 1) complete agglutination of Type G always occurred in 1:20 or higher dilutions when Type D or G could be demonstrated on the nasal mucous membrane. On the other hand, no serum caused complete agglutination in 1:10 or higher when three successive streakings on serum agar plates had demonstrated the absence of Types D and G. DISCUSSION. These findings are important in that they demonstrate (1) that the carrier condition is associated with evidence of immunity, as determined by the presence of definite amounts of agglutinins in the blood; (2) that theserum of any rabbit, taken at random from a normal stock, is not to be considered normal so far as the rabbit septicemia bacillus is concerned.
SUXr~AI~Y.
Microbe G, rabbit septicemia bacillus, hitherto found only as a mutant in cultures of the rabbit septicemia bacillus, Type D, has been demonstrated to exist on the nasal mucous membranes of normal rabbits. This organism corresponds in lack of virulence, character of growth, acid agglutination optimum, and immune agglutination reaction, to the mutant G form described in previous papers.
Microbe D has been found to be present on the nasal mucous membranes of r,ormal rabbits. These animals have survived for months with no evidence of infection other than the presence of the organism. These Type D organisms, despite their failure to cause fatal damage in their own host, are shown to possess the typical high virulence characteristic of this type, when injected intrapleuraUy into young rabbits.
Rabbits which are carriers of Type D or G possess a definite amount of immune agglutinins, as evidenced by test of their serum against Microbe G at pH 7.1.
